Health, ExxonMobil Yugen Kaisha-This study examined the effectiveness of a traditional face-to-face health education and e-mail health education on alcohol usage among male workers in comparison with a control group. Male workers at a manufacturing plant (N=36) who had abnormal serum γ-GTP were stratified by age and job types, then randomized into three groups: face-to-face education, e-mail education, and the control. The subjects were assessed on their knowledge about and attitude towards drinking, reported alcohol consumption, and serum γ-GTP before the start of education and 2 months later after comparison of the education. Paired t-test and repeated ANOVA were conducted to test the significance of changes pre and post the intervention and across groups. In the face-to-face group, knowledge (p=0.001), attitude (p=0.026), alcohol consumption (p=0.003) and serum γ-GTP showed significant improvement. In the e-mail group, only alcohol consumption showed marginal improvement (p=0.077). In the control group, no variables remarkably changed. These results indicate that the face-to-face health education was more effective than the e-mail program. We discuss why the face-to-face approach was superior to the e-mail approach in this study by referring to self-monitoring, goal setting processes and timely feedback. We concluded that further studies are warranted to identify the effect of health education using e-mails and other network tools in consideration of the above three factors. (J Occup Health 2006; 48: 239-245) 
Greater diversity in employment styles has recently allowed employees in some job types to choose their time and place of work, this change has reduced opportunities to gather and communicate with other employees 1) . It has also influenced health education in the workplace in the traditional sense, since it has become difficult to give conventional face-to-face communication at a specific time and place. This change drives the expectation towards internet and e-mail systems as a new health education tool that can deliver messages to many people at once, anytime and anywhere.
Bessell et al. 2) reviewed studies on the effects of online health education using the internet and e-mail systems, and found many of them suffered drawbacks in study designs including small sample size, failed description of randomization methods, many dropouts, and consequent biases. They concluded that these earlier studies did not have enough evidence to demonstrate the effects of the tools, suggesting the need to perform further studies. In Japan, Shimazu et al. 3) recently reported that health education through voluntary website access had only a modest effect on life-style change. Thus, it is still difficult to say that online health education has been established in modifying health-related behaviors. Besides, since few studies have comparatively examined the effects of health education using face-to-face methods and e-mail systems, it remains unclear what factors in the communication media of health education make differences in the changing of behaviors.
Online health education is expected to increase with the progress of information technology and diversification of work structures 4) . It is important to identify the factors associated with changes in behavior to provide effective online health education. To identify such factors, the present study compared the effects of health education using face-to-face methods and e-mail systems, employing knowledge, attitude, behavior 5) , and biochemical markers as evaluation targets.
Subjects and Method

Subjects
The study subjects were selected from about 900 employees at a manufacturing plant located in Tokyo, where all the employees were allowed to use e-mail via the internal LAN system. Those whose data on the annual health checkup were available as of May 2000 were regarded as a source population.
We chose temperance in drinking as a target of health education because excessive alcohol intake is a known risk factor for some lifestyle diseases, and annually increasing alcohol consumption is observed in Japanese men in general 6) . Another reason was that serum γ-GTP has been proved useful as an objective indicator of alcohol induced hepatic dysfunction 7, 8) , and behavioral change in alcohol intake can be reflected in the results of serum examination in a relatively short period 9) of study. We initially selected subjects who had abnormal levels of γ-GTP (reference upper limit was 60 IU/l). All of the subjects were male workers. After excluding two subjects who already required medical treatment, the remaining 60 subjects were given the study protocol. From the 43 subjects who gave their informed consent, we excluded a further 6 who had a past history of hepatic dysfunction, or who drank less than once a month. Consequently, 37 subjects were initially enrolled in the study. Due to missing data on serum biochemistry for one subject, 36 subjects were available for further analysis.
Methods
Since there might be different levels of skill or acceptability for e-mail use among the study subjects depending on their age and job types, they were stratified by age (30's, 40's and 50's) and job types (administrative vs. manufacturing), then were randomized into the three groups: face-to-face counseling, e-mail counseling, and the control.
The educational intervention comprised of two sessions for each participant in two months. All sessions were conducted by the first author who was not acquainted with any of the study subjects before the study. The ultimate goal of the intervention was to persuade the participants to adopt appropriate behavior of alcohol consumption, defined as alcohol consumption of less than or equal to 20 g ethanol per day 10) , with one or two days of abstinence in a week 6) .
The face-to-face session typically lasted for 30 min in a personal manner. The session began with a short lecture on potential health risks of excess alcohol consumption and appropriate drinking behaviors, using a brochure. Then, the subject was helped to set a cessation goal on his own, taking consideration of his own value of health, current lifestyle, and job conditions. The level of the goal was tailored to each subject so that the goal was achievable, yet challenging. The set goal was reviewed by the subject himself in the second session conducted about one month after the first session. According to the extent of goal achievement, the subject was encouraged to set a higher goal towards the ultimate goal after discussion with the counselor. When the set goal was not achieved, the subject was asked to consider the potential reasons for failure and countermeasures. The face-to-face group was told that the counselor was otherwise available.
For the e-mail group, the first e-mail was sent in a manner tailored to each subject with an attached file with the same brochure as used in the face-to-face program. The e-mail message included a supplementary explanation on the brochure to facilitate the subject's understanding on health risks and appropriate behavior of alcohol consumption. Then, the message provided advice on how to set an individual goal. Each subject was asked to send his set goal back, and was encouraged to ask any questions, which were responded to by e-mail. When the subject did not respond to the first e-mail, the e-mail message was repeatedly sent until the subject sent his goal statement back. The second contact was made about one month later, encouraging the subject to make a self-assessment of goal achievement. Goal modification or self evaluation of failure was encouraged in the same manner as in the face-to-face group, except that it was conducted via e-mail. The subjects were told that they could send e-mail at anytime when they needed.
The control group subjects were not contacted after receiving their informed consent and baseline measurements, and were provided with health education in face-to-face fashion only after the study had ended.
Based on the KAB (Knowledge-Attitude-Behavior) model 5) , we hypothesized that precise knowledge on appropriate drinking behaviors would likely lead to a favorable attitude to adopting an appropriate behavior, and in turn it would result in an actual behavior. Knowledge, attitude, and behavior were measured through a self-administered questionnaire at the beginning of the study, and the same questionnaire was repeated after two months when intervention was completed. Knowledge on the health effects of drinking and appropriate consumption was measured in a 13-item quiz, in which the subject was asked to enter the right numbers/ words to complete 13 sentences that were included in the educational brochure used in the intervention. Correct answers were counted for the Knowledge score, ranging from 0 to 13. Attitude or willingness towards appropriate drinking was measured with a single 10 cm visual analogue scale, ranging from 0 ('I don't intend to change my attitude to drinking') to 10 ('I very much intend to change my attitude to appropriate drinking') 11, 12) . We measured the distance from 0 to the point that the subject marked. Behavior was measured by self-report on the amount of alcohol consumption in frequency and daily dosage (kinds of alcoholic beverages and quantity). Blood sampling was done for all subjects at the beginning of the study and two months later when the intervention was finished. γ-GTP 7, 8) was used as an indicator to measure objectively the effectiveness of behavior modification.
Before we started the study, we obtained permission to implement the study from the board of the company.
Statistical Analysis
Baseline scores of knowledge, attitude, and reported alcohol consumption were compared across three groups by ANOVA with the Sidak method. To test the significance of changes in the variables pre-and postintervention, the paired t-test was carried out. Finally, to compare the change across groups, repeated ANOVA was conducted including the interaction between group and time (pre and post).
All analyses were performed using the analytical software SPSSver8.0 (SPSS Inc. Chicago, IL) and STATA8.0 special edition (STATA Corp,TX).
Results
The baseline characteristics of the study sample are shown in Table 1 . No significant differences were observed in baseline values of knowledge and attitude among the three groups. Serum γ-GTP and reported alcohol consumption were the lowest in the control group, though the difference was not statistically significant.
Knowledge
In the face-to-face group, the mean score of knowledge significantly increased to 5.9 (p<0.001) (Fig. 1) . In the e-mail group, the post-educational mean score was 4.8 though the change was not significant. There was no remarkable change in the control group.
Repeated ANOVA showed that the difference between the pre-and post-educational scores was significantly different across the three groups (F 2.33 =7.72, p=0.0018). That is, the improvement of knowledge in the face-toface group was significantly larger than that in the other two groups.
Attitude
In the face-to-face group, the mean score of attitude towards moderate alcohol consumption significantly increased up to 7.1 after education (p<0.05) (Fig. 2) . There was no remarkable change in the e-mail group and the control group. The change pattern was significantly different across the groups (F 2.33 =4.79, p=0.0149), suggesting change in attitude in the face-to-face group was significantly larger than that of the other two groups.
Behavior
The reported amount of alcohol consumption decreased from 24.8 g ethanol/d to 12.1 g ethanol/d after education in the face-to-face group (p<0.01) (Fig. 3) . The e-mail group also showed a marginally significant decrease in alcohol consumption. There was no remarkable change in the control. The change pattern was significantly different across the groups (F 2.33 =3.35, p=0.0472), suggesting that the reduction in alcohol intake in the faceto-face group after intervention was significantly larger than that of the other two groups.
Effect of behavior change (γ-GTP)
Serum γ-GTP decreased from 140.7 IU/l to 116.3 IU/l in the face-to-face group (p<0.05), while the value was somewhat increased in the other two groups (Fig. 4) . Repeated ANOVA showed, however, that the difference in the change pattern of γ-GTP was not statistically significant across the three groups (F 2.33 =2.47, p=0.0999).
Discussion
In the present study, the subjects with abnormal γ-GTP levels were randomized into face-to-face health education, online health education using e-mail and control groups to compare the effects of a health education program on subjects' reported alcohol consumption, attitudes/ knowledge, and serum γ-GTP levels. The results revealed that the face-to-face program showed a significant improvement in all the endpoints, while the e-mail program showed an improving tendency only with respect to reported alcohol consumption. No improvement was observed for any of the endpoints in the control. The group: face to face, e-mail and control (n=12 in each group). ***, p<0.001; ns, not significant, by the paired t-test.
Fig. 2.
Pre and post-intervention scores of "Attitude" (mean+SD), by group: face to face, e-mail and control (n=12 in each group). *, p<0.05; ns, not significant, by the paired t-test.
improving tendency observed in the e-mail program group was not significant, but it was considered that keeping contact with the subject using a certain communication channel might be effective in itself on the subject's behavior, though the effect was not as obvious as that produced by the face-to-face program.
Of the endpoints significantly improved by the faceto-face program, attitude and alcohol consumption were assessed subjectively. The objectively assessed endpoint of γ-GTP was not significantly improved in the subjects given the face-to-face program as compared with those given the e-mail program and the control. However, the γ-GTP level decreased from 140.7 IU/l to 116.3 IU/l only in the face-to-face group, and increased in the other two groups. Therefore, these findings on the γ-GTP levels may provide some objective support to the marked improvement of the attitude and alcohol consumption in the face-to-face group.
The data from the present study indicate that the faceto-face health education was significantly more effective at modifying subjects' behavior than the e-mail program. Younger employees tend to use e-mail as a communication tool for health counseling more than older employees 13) , and there are different levels of skill and acceptability for e-mail among employees in administrative and manufacturing divisions. Taking account of these conditions, the subjects were randomized into three groups after stratifying by age and job types. face, e-mail and control (n=12 in each group). **, p<0.01; ns, not significant, by the paired t-test.
Fig.4.
Pre and post-intervention scores of serum γ-GTP (mean+SD), by group: face to face, e-mail and control (n=12 in each group). *, p<0.05; ns, not significant, by the paired t-test.
Therefore, it can be said that differences of familiarization with e-mail caused by age or job type had negligible influence, if they exist, on the study results. Furthermore, the greater effect of the face-to-face program was not likely to have been produced by chance because the objective parameters of knowledge and γ-GTP were significantly different between pre-and post-intervention, which was consistent with the significant improvement of the subjective parameters of attitude and alcohol consumption. Tate et al. 14) reported that a significant difference in effect was observed in reducing body weight between a group in which the internet was used only as a tool for providing information and a group provided internet behavioral therapy (continuous behavioral education using e-mail, individual feedback from therapists, and self-monitoring by participants). This indicates that the effect of health education may be different even when the same tool is used. It is therefore possible that the different effects between the face-to-face and e-mail programs obtained in this study may have resulted not only from the different communication media of health education, but also from some confounders of the program contents.
The following three points are considered factors that may have contributed to the poorer performance of the e-mail program than the face-to-face program.
First, the behavior change observed in the face-to-face group might occur because the subjects had opportunities to monitor their own life and behaviors during the interview 15) . In contrast, the subjects in the e-mail group had relatively fewer opportunities of self-monitoring because they set their goals immediately after receiving the brochure and supplementary explanation. Second, the goal setting process might be different between the groups 16) . That is, the subjects in both groups were instructed to set a feasible goal for themselves with reference to three goal examples provided by the investigator. Many of the subjects in the e-mail group chose just one of the examples. In contrast, the subjects in the face-to-face group set their own specific goals because the investigator helped them set an appropriate goal in consideration of their life pattern and working environment. Third, the feedback method might be different between the groups. Feedback generally requires specificity, objectivity, consistency, and timeliness, and the timeliness leads to the improvement of self-efficacy and behavior change 17, 18) . Timely feedback could be given to those who could achieve the goal in the face-to-face group, while it might not have been received in a full capacity in the e-mail group because computer messaging inevitably causes time lags.
It is possible that the above-mentioned three factors in health education may have confounded our results to cause the higher efficacy in the face-to-face group.
Although it is only speculative due to insufficient information, a previous study 3) failed to identify superior effectiveness of website education which might also be attributable to a lack of interaction between the users and educator that could motivate self-monitoring and allow appropriate goal setting and timely feedback. Unfortunately, we could not exclude the effect of these three factors. We believe that it is necessary to examine more closely the net effects of health education by email equipped with better self-monitoring, goal setting processes, and timeliness of feedback. Several educational contents can be delivered by e-mail, and may lead to different behavioral outcomes.
There are some other limitations in the present study. First, the sample size was small and the study period was short, only two months. To prevent confounding, each group was sampled for factors that might potentially influence alcohol consumption such as age and job type. However, it was impossible to adjust for the alcohol consumption before the study because the information was unavailable. Although no significant difference was noted in baseline γ-GTP among the three groups (p=0.56), it was higher in the two health program groups than the control. Therefore, it was possible that baseline alcohol consumption was larger in the two health program groups than in the control, and therefore the health education more easily produced good results in the two health education groups. However, since baseline γ-GTP was not different between the e-mail and face-to-face groups, the effect of the confounding by baseline alcohol consumption was considered small for the differences between these two groups. Second, although we used serum γ-GTP as an objective maker of alcohol consumption, it is also associated with other conditions such as obesity 19, 20) . We could not take into account the effect of obesity in the analysis due to lack of information on subjects' body mass index, which might confound our results. We excluded 7 subjects (two face-to-face, two e-mail, and three controls) whose aspartate aminotransferase (AST) exceeded 45 IU/l, who might have been affected by obesity-related liver dysfunction, and re-conducted the analysis. The results were almost similar in knowledge and attitude (p<0.001 and p=0.035, respectively), although not for behavior (p=0.111). Third, small sample size limited the statistical power of the study, and we might possibly have failed to detect any real difference between e-mail consultation and control groups. However, the statistically significant difference between the face-to-face group and the other two groups that we detected should be valid. The changes in knowledge and biochemical markers were also consistent with the finding. Since the study period was as short as two months, further studies are warranted to investigate how long the effect of health education is maintained.
Conclusion
The effect of health education to adopt appropriate alcohol consumption in employees with abnormal γ-GTP test was compared among three groups: face-to-face counseling, e-mail counseling, and a control. The results showed that the face-to-face counseling group showed significantly improved knowledge, attitude, and reported behavior, and an improving tendency of γ-GTP as compared with the other two groups. The e-mail group only showed an improving tendency with regard to alcohol consumption. The control showed no improvement for any of the evaluation endpoints. These results indicate that face-to-face health education is more effective than an e-mail program.
Possible factors that may have caused the differences in behavioral changes between the face-to-face and email groups include self-monitoring, goal-setting processes, and timeliness of feedback. Further studies are warranted to investigate the effect of health education using e-mails and other network tools in consideration of the above factors.
